Direct transport of 2',3'-didehydro-3'-deoxythymidine (D4T) and its ester derivatives to the cerebrospinal fluid via the nasal mucous membrane in rats.
We investigated the absorption and transport of 2',3'-didehydro-3'-deoxythymidine (D4T) and its ester prodrugs from the nasal cavity in rats. The absorption of D4T and its acetate (C2-D4T) was rapid and almost complete, although the hemi-succinate (Suc-D4T) was absorbed rather slowly; the plasma concentrations of the prodrug, Suc-D4T, and regenerated D4T remained unchanged throughout the experimental period (180 min). Concentrations in the cerebrospinal fluid (CSF) following intravenous (i.v.) and intranasal (i.n.) administration were also measured. After i.n. administration, drug concentrations were higher in the fraction derived from the subarachnoid space located close to the nasal mucosa than those in the fractions located far from the nasal cavity. This difference was not found following the i.v. administration of the drugs. Following nasal administration, the intact Suc-D4T was found in the CSF at a concentration higher than that of D4T, although transport of the intact prodrug to the CSF was not observed following i.v. administration. These results suggest that direct transport of the drugs from the nasal cavity to the CSF significantly contributes to the higher concentrations in CSF of D4T and/or its ester prodrugs, and indicate the possible value of nasal administration for the treatment of patients with AIDS dementia.